Plasmid deoxyribonucleic acid (DNA) ranging from 5 x 106 to 65 x 106 daltons may be isolated from chromosomal DNA by the preferential precipitation of the higher-molecular-weight chromosomal DNA in the presence of sodium lauryl sulfate and a high concentration of NaCl.
Most of the techniques currently employed for the isolation of plasmid deoxyribonucleic acid (DNA) are based upon their supercoiled, covalently closed circular (CCC) configuration within the bacterial cell. Thus, ethidium bromide density gradient centrifugation (CsCl-Et Br; 1), nitrocellulose adsorption (3), and alkaline sucrose sedimentation (6) are all dependent upon certain characteristics unique to CCC-DNA. The Brij lysis technique, or cleared lysate method (2) , has also been widely employed to isolate plasmid DNA. This method is largely dependent upon the fact that plasmid DNA appears to be present in the ctyoplasm of the cell as CCC-DNA and does not sediment with a Brij-resistant cellular fraction (presumably the cell membrane) to which the chromosome is firmly affixed. Hirt (8) has described a method for the separation of polyoma DNA from cellular DNA by the preferential precipitation of the higher-molecular-weight cellular DNA in the presence of sodium lauryl sulfate (SLS) and a high concentration of NaCl. We have modified slightly the Hirt procedure and have found it generally applicable to the separation of plasmid DNA from the bacterial chromosome. We believe this method deserves attention since it is applicable to a wide variety of bacterial species and it is not essential that plasmid DNA be present as CCC molecules, and this method facilitates the isolation and identification of replicative intermediates.
A number of strains of Escherichia coli K-12 harboring plasmids of known molecular sizes ranging from 5. the suspension was placed in an ice bath for 5 min. Ethylenediaminetetraacetate (EDTA, 0.4 ml, 0.25 M, pH 8.0) was added to the cells, and the suspension was chilled in an ice bath for an additional 5 min. Complete cellular lysis was accomplished by the addition of SLS to a final concentration of 1%. In the case of lysozymeresistant species, the lysozyme and EDTA steps were, of course, unnecessary, and lysis was directly accomplished with SLS. After cellular lysis, 5 M NaCl was added to the viscous solution with gentle mixing to a final concentration of 1 M. The lysates were stored at 4 C overnight, after which they were centrifuged at 17,000 x g for 30 min in a refrigerated centrifuge. This step was found to remove essentially all (>99%) of the chromosomal DNA, but left any plasmid DNA in the supernatant fluid. Figure 1 shows the sedimentation properties in 5 to 20% neutral sucrose gradients of samples of the supernatant fluid from three plasmid-bearing E. coli strains and an E. coli F-strain. As seen in Fig. 1 (upper Indeed, as will be reported in a subsequent communication, the salt precipitation method has been successfully applied to the identification and isolation of replicative intermediates of several plasmids that had not been previously identified in Brij lysates.
A final advantage of the salt precipitation method is that it may be used with SLS and, therefore, can be more easily applied to examine plasmid components of bacterial species, other than E. coli, which are not amenable (or only marginally so) to Brij lysis. The salt precipitation method, for example, has been successfully employed in this laboratory to study plasmids in Proteus, Salmonella, Vibrio cholerae, Streptococcus lactis, and Neisseria gonorrhoeae.
